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Polypyrrole (PPy) as an organic conductive polymer, due to excellent electrical 
conductivity, biocompatibility and strong mechanical properties, PPy can be used as 
drug carrier, and controlled drug release by electrical stimulation. In addition, PPy 
also has strong near-infrared absorption and ideal photothermal conversion capability, 
the photothermal conversion efficiency of PPy nanoparticles up to 44.7%. Combining 
with this excellent performance, enabling PPy materials applied in many fields, such 
as drug delivery, biosensors and photothermal therapy and etc. 
In this paper, based on the photothermal conversion effect of PPy, we build two 
types of controlled drug delivery systems whose release can be triggered by NIR laser 
irradiation.  
(1) Lauric acid (LA) and polylactic acid composite drug carrier array has been 
constructed, each point of the array consists of two parts, comprising an inner drug 
core and an outer protective layer. The protective layer made of lauric acid, polylactic 
acid and polypyrrole nano-particles. Polypyrrole nano-particles have excellent 
photothermal conversion capacity, when irradiated with NIR laser, the temperature of 
the drug delivery system will be rise; lauric acid is a phase change material (PCM), it 
is solid at room temperature, when the temperature is higher than the melting point, 
the physical state of lauric acid changes from a solid to liquid. When the temperature 
of the drug system rise, lauric acid will melt into liquid droplets and depart from the 
carrier, so that the internal and surface of the carrier formed lots of pores, providing 
access to the drug release. Use the components in response to laser and heat 
stimulation successively, this paper studied the case of the release of the drug carrier 
under near-infrared laser irradiation. The study introduced innovative the phase 
change material lauric acid in drug delivery systems, to solve the problems of slow 
release and uncontrollable defects in traditional polylactic acid drug delivery systems, 
and introduced a relatively simple method for controlled drug release, it can also be 
controlled remotely; furthermore the drug array can be wrapped with many kinds of 
















adjusting the location of the NIR laser; each component of the drug carrier has good 
biocompatibility, providing a good drug delivery model to the organism. 
(2) The model drug sulfosalicylic acid (SSA) as a dopant, prepared PPy/SSA film 
that doped with SSA by electrochemical methods, the film released drugs by 
de-doping. Based on polypyrrole photothermal conversion properties, we studied the 
drug release of the doping film by near-infrared laser trigger. The release were 
observed including the conditions of electrical stimulation, NIR laser irradiation and 
self-release, compared the characteristics of these release profiles; changing the laser 
power density to examine its impacts on the drug release; try doped with other drugs, 
such as adenosine triphosphate (ATP), sulfo-phthalocyanine aluminum (AlPcS4), 
compared the similarities and differences of different drugs release under 
near-infrared laser irradiation, to find key factors that affect drug release. Traditional 
polypyrrole film drug delivery system always release by electrical stimulation, etc. 
The study provides a more convenient method to control release, it simplifies the 
ways to control release, and can realize remote, non-destructive controlled release, 
avoiding the complex process to outreach the electrical stimulation device. 
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第一章  绪论 
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图 1-1 三代药物释放系统自 1950年的发展进程 




图 1-1展示了三代药物释放系统的发展进程。第一种药物控释制剂是由 Smith 
Kline




贴片。其中最为著名的有 Alza公司研制的药物经皮缓释胶布，该公司由 Alejandro 
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